Psychopathy moderates the relationship between nature connectedness and cognitive reappraisal by Fido, Dean et al.
 
Running head: Nature connectedness and emotion regulation 
 
Psychopathy moderates the relationship between nature connectedness and cognitive 
reappraisal 
 
Dean Fido1, 2*, Alice Rees2,3, Louise Wallace4, & Lamprini Mantzorou2 
 
1 Department of Criminology and Social Sciences, University of Derby (UK) 
2 University of Derby Online Learning, University of Derby (UK) 
3 School of Philosophy, Psychology, and Language Sciences, University of Edinburgh (UK) 
4 Department of Psychology, Nottingham Trent University (UK) 
 
 
Correspondence concerning this article should be addressed to Dr. Dean Fido, Department of 
Criminology and Social Sciences, University of Derby, One Friar Gate Square, Derby,       
DE1 1DZ, UK. 













The innate relationship that humans share with the natural world is becoming increasingly 
strained. Our connection to nature - reflected through the psychological construct of nature 
connectedness - has been shown to benefit areas of physical and mental wellbeing; of which, 
several relationships are thought to be mediated by ones’ adaptive ability to regulate emotion. 
Emerging research has also indicated that nature connectedness and proficiency in emotion 
regulation share inverse relationships with deviant personality traits, such as psychopathy. 
However, it remains to be seen whether psychopathy, specifically, has a moderating role on 
the association between nature connectedness and emotion regulation. Three-hundred and 
nine participants completed an online survey whereby they were asked to self-report nature 
connectedness, emotion regulation strategy use, and psychopathy. Pearson correlations 
indicated a positive association between scores on nature connectedness and the use of 
cognitive reappraisal, but not expressive suppression strategies; a relationship found to be 
weaker in individuals scoring higher in psychopathy through moderation analysis. Evidence 
reported here support our hypotheses and indicate the necessity to acknowledge a more 
diverse array of personality constructs both when discussing the potential benefits of nature 
connectedness, and when testing the efficacy of nature-based interventions as a means of 
bringing about health- and wellbeing-related change. 
 










After having spent much of our evolutionary history within the natural environment, there 
now exists a great strain on the innate relationship that humans are thought to share with the 
natural world (Nisbet & Zelenski, 2013a; Wilson, 1984). This perceived interconnection with 
nature can be captured through cognitive and affective dimensions; represented through the 
underlying psychological construct of nature connectedness (Capaldi, Dopko, & Zelenski, 
2014, Schultz, 2001). It has been well documented that exposure to nature leads to a wide 
range of health benefits (see Sandifer, Sutton-Grier, & Ward, 2015, for a review). However, 
it is not only exposure to nature that is beneficial for an individual’s health and wellbeing but 
also their perceived connection with nature. Indeed, those who report having a strong 
connection with nature and feel that they are a part of nature report a greater number of 
physical and mental wellbeing benefits such as increased happiness, positive affect, life 
satisfaction, and vitality (Capaldi et al., 2014; Cervinka, Röderer, & Hefler, 2012; Martyn & 
Brymer, 2016; Nisbet, Zelenski, & Murphy 2011; Passmore & Holder, 2017; Richardson et 
al., 2016; Ryan et al., 2010) than those who report lower levels of nature connection. The 
benefits of connecting with nature are beginning to influence governmental policies in order 
to increase people’s connection (for example the United Kingdom’s 25 Year Environment 
Plan, H.M. Government, 2018). Although there is an increasing consensus around the 
importance of nature connection and the benefits that arise from this connection, how the 
benefits arise is less clear (Cleary, Fielding, Bell, Murray, & Roiko, 2017). 
One potential explanation is through emotion regulation; the emotions an individual 
has, when and how emotion is experienced, and how emotion is expressed (Gross, 2002). 
Gross’s (2002) process model is a dominant theory of emotion regulation which posits that 
emotion regulation can occur through a combination of cognitive reappraisal and expressive 
suppression strategies. Cognitive reappraisal strategies involve the reinterpretation of 
thoughts or stressors to improve mood via neutralising emotional situations. Expressive 
suppression, however, refers to controlling emotions by not suppressing them rather than 
expressing them. Of the two, cognitive reappraisal is considered a more adaptive and 
healthier approach to emotion regulation (Gross, 2002). Expressive suppression leads 
individuals to ruminate; contributing to lower self-esteem, poorer life satisfaction, and 
psychopathology (Aldao, Nolen-Hoeksema, & Schweizer, 2010; Gross & John, 2003). Poor 
emotion regulation is implicated in a larger number of mental health disorders such as 
anxiety and depression (Gross & Muñoz, 1995; Jazaieri, Urry, & Gross, 2012). Whereas, 
successful emotion regulation is linked to a range of positive health outcomes such as: 
improved immune responses, reduced illness frequency, and decreased risk of coronary heart 
disease (DeSteno, Gross, & Kubzansky, 2013; Fredrickson et al., 2000; Gross et al., 2013).  
One of the facets of nature connectedness pertains to emotions, specifically the 
affective relationship an individual has with nature. Nature connectedness has been positively 
associated with emotion regulation through its role in maintaining affective relationships with 
nature and the integration of such relationships in one’s sense of self (Jordan, 2009; Lumber, 
Richardson, & Sheffield, 2017). Where benefits can be seen, they are often greater in those 
who are more emotionally attuned with nature (Zhang, Piff, Iyer, Koleva, & Keltner, 2014); 
reflecting an important link between the natural world and emotions. 
Empirical research into the relationship between nature connectedness and emotion 
regulation is still in its infancy. Initial work by Johnsen & Rydstedt (2013) found that 
exposure to nature imagery, and more specifically the active use of nature imagery during 
reflection or emotive situations, led to increases in positive mood (but not decreases in 
negative mood), which in turn was also predicted by intention to seek out nature when in a 
positive mood. More recently, exploratory work by Richardson and McEwan (2018) found 
that emotion regulation mediated the relationship between nature connectedness and 
subjective wellbeing (see also Richardson, McEwan, Maratos, & Sheffield, 2016). Further, 
Richardson and Rees (2019) have suggested that one's level of nature connectedness may 
differentially predict a preference for emotion regulation strategy. Specifically, those 
reporting higher nature connectedness were more likely to use cognitive reappraisal 
strategies, whereby those reporting lower nature connectedness were more likely to use 
expressive suppression strategies. The link between nature connectedness and emotion 
regulation strategies is important and has opened up some interesting questions around the 
role and potential use of nature in a number of situations. One implication is how nature 
connection might be utilised to aid with emotion regulation. Of interest to the current paper is 
the potential link between nature connectedness and the dysfunction of emotion processing in 
psychopathology. 
Adult psychopathology is thought to be underpinned by the presence of long-term and 
pervasive dysfunction in core processes involving emotion (Aldao et al., 2010) and is 
prevalent in those who report high levels of psychopathy (Hare & Neumann, 2008; Patrick, 
Fowles, & Krueger, 2009). Psychopathy is thought to manifest on a continuum within the 
general population, with those scoring highly characterised by [a] shallow emotion 
processing, [b] inappropriate affective responses to aversive stimuli, and [c] a limited 
capacity for sharing empathic experiences with others (Patrick, 2007; Viding & McCory, 
2019). Moreover, psychopathy is strongly associated with both reactive and proactive forms 
of aggression (Blais, Solodukhin, & Forth, 2014), and so presents an important area of study 
in the investigation of emotion regulation. Of note, conceptualisations of psychopathy vary 
within the literature; ranging from super-ordinate constructs (‘psychopathy’), to individual 
facets, including affective and interpersonal (primary) and lifestyle and antisocial (secondary) 
dimensions. Although literature discussed within this article varies across these 
conceptualisations, in line with Garofalo, Neumann, and Velotti (2020), this study uses the 
composite construct of psychopathy due to its greater relevance for tailoring discussions in 
public (as well as criminal justice) arenas (see Reidy et al., 2015). 
In the general population, research into associations between psychopathy and 
emotion regulation is scarce. Burns, Roberts, Egan, & Kane (2015) found that both primary 
and secondary dimensions of psychopathy were inversely related to cognitive reappraisal 
strategy use, and positively related to expressive suppression strategy use. Moreover, 
Garofalo et al. (2020) found that through mediation analysis, emotion dysregulation more 
generally accounted for some of the variation in the relationships between psychopathy and 
anger, hostility, and physical (but not verbal) aggression. Such findings reflect similar trends 
in forensic settings (Casey, Rogers, Burns, & Yiend, 2013; Garofalo, Neumann, & Velotti, 
2018; Heinzen, Koehler, Smeets, Hoffer, & Huchzermeier, 2011), where psychopathic traits 
are positively associated with the use of maladaptive emotion regulation strategies (including, 
but not specific to expressive suppression). Moving forward, and in line with Garofalo et al.’s 
(2020) urge to explore emotion regulation as a potential target for treatment intervention in 
reducing the adverse impact of psychopathy, work distinguishing between specific emotion 
regulation strategy use is timely and important.  
A growing body of research has also begun to outline relationships between nature 
connectedness and psychopathy. While nature connectedness is positively associated with 
traits thought to be deficient in psychopathy such as agreeableness, perspective-taking, and 
empathic concern (Fido & Richardson, 2019; Lynam & Derefinko, 2006; Zhang et al., 2014), 
it is negatively associated with hallmarks of psychopathy, such as callous and uncaring traits 
(Fido & Richardson, 2019). Moreover, across two independent samples, Fido et al. (2019) 
not only evidenced specific inverse relationships between nature connectedness and 
psychopathy (after controlling for social connectedness more generally), but also showed a 
preference for individuals scoring high on psychopathy to reside in inner-city, relative to 
suburban or rural areas whereby access to, and reliability on nature is less; similar to findings 
reported in Jonason (2018). Nevertheless, the precise mechanism by which nature 
connectedness and psychopathy are associated remains unknown. Based on the evidence 
reviewed, the link between nature connectedness and psychopathy is likely to lie in emotion.  
The current study seeks to develop our understanding of the link between nature 
connectedness and psychopathy. It is expected that this link will lie in emotion regulation and 
will be examined by [1] delineating associations between nature connectedness and both 
cognitive reappraisal and expressive suppression strategy use and [2] exploring whether the 
relationships between each emotion regulation strategy and nature connectedness are 
moderated by variation in psychopathy. Nature connectedness was hypothesized to positively 
associate with cognitive reappraisal and negatively associate with both expressive 
suppression and psychopathy scores. Moreover, it was further hypothesized that any observed 
positive relationship between nature connectedness and cognitive reappraisal would be 
reduced in participants reporting greater levels of psychopathy.  
Methods 
Participants 
An a priori power analysis, using the averaged effect sizes of previously-reported 
relationships between nature connectedness and psychopathy-related personality traits (Fido 
& Richardson, 2019; Fido et al., 2019) suggested that around 296 participants were required 
to have 80% power in the planned analyses (G*Power, v3.1, f2 = .037, α = .05). 309 UK-
based participants (Mage = 30.34 years, SD = 10.60; age range = 18-66 years; 49.2% female), 
completed an online questionnaire advertised through the crowdsourcing website Prolific. 
Prolific-generated data is shown to be comparable in quality to [1] that obtained through 
laboratory settings and [2] alternative crowdsourcing websites such as Amazon’s Mechanical 
Turk (Peer, Brandimarte, Samat, & Acquisti, 2017). On average, the study took around 10 
minutes to complete and participants were reimbursed with £0.80 for their participation. No 
participant reported any current diagnosis of psychiatric or neurological disorder likely to 
impact the nature of the study.  
 
Procedure and materials  
 This research was approved by a central university research ethics committee. 
Participants reported demographic information (nationality, sex, and age) before completing 
an online battery of questionnaires comprising the Nature Relatedness Scale (NRS6; Nisbet 
& Zelenski, 2013b), the Emotion Regulation Questionnaire (ERQ; Gross & John, 2003), and 
the Short Dark Triad (SD3; Jones & Paulhus, 2014).  
The NRS6 comprises 6 items (e.g., ‘‘I always think about how my actions affect the 
environment’’) that measure one’s connectedness to nature using a 5-point scale (1 = 
Disagree Strongly, 5 = Agree Strongly). Scores range from 5 to 30 and higher scores indicate 
greater connectedness to nature. The ERQ is scored on a 7-point scale (1 = Strongly 
Disagree, 7 = Strongly Agree) and is formed of two dimensions that assess reappraisal (6 
items; e.g., “I control my emotions by changing the way I think about the situation I’m in”; 
range 6 to 42) and suppression regulation strategies (4 items; e.g., “I control my emotions by 
not expressing them”; range 4 to 28). Higher scores indicate greater emotion regulation 
strategy use. The SD3 is a quick-to-administer (9 items), composite measure of psychopathy 
(e.g., “People who mess with me always regret it”), that is mean-scored using a 5-point scale 
(1 = Strongly Disagree, 5 = Strongly Agree). Higher scores are indicative of greater 
psychopathy. Although the SD3 also has the capacity to measure Machiavellianism (e.g., 
“Make sure your plans benefit you, not others”) and narcissism (e.g., “I insist on getting the 
respect I deserve”), for this investigation, only psychopathy-relevant items were scored, 
analysed, and reported. 
 
Statistical analysis 
Pearson correlations were computed between the predictor variable (nature 
connectedness), the criterion variables (cognitive reappraisal and expressive suppression 
strategies), and the moderator variable (psychopathy). To determine whether psychopathy 
moderated the relationship between nature connectedness and emotion regulation strategies, 
we used Model 1 of the PROCESS plugin for SPSS (version 3.3; Hayes, 2018) to run two 
moderation models (one for each emotion regulation strategy). All regression coefficients for 
moderation models reported in this paper are unstandardized, as recommended in Hayes 





Nature connectedness was positively associated with the use of cognitive reappraisal 
strategies and negatively associated with psychopathy scores. However, nature connectedness 
was not associated with expressive suppression strategies; a finding also corroborated 
through post-hoc Bayesian testing with strong evidence in favour of the null hypothesis, BF10 
= 0.225. The use of expressive suppression, but not cognitive reappraisal strategies was 
positively associated with psychopathy scores. Means, standard deviations, alpha 
coefficients, and bivariate correlations for are displayed in Table 1. 
 
Table 1. Intercorrelations, means, standard deviations, and alpha coefficients for psychometric measures. 
 α M SD 1 2 3 4 
1 Nature connectedness .84 3.37 .90 -    
2 Cognitive reappraisal  .85 28.53 6.35 .29*** -   
3 Expressive suppression  .79 16.46 5.19 -.06 -.05 -  
4 Psychopathy  .74 2.22 .67 -.42*** -.11 .20*** - 
***p < .001 
 
Moderation Analyses 
 Model 1 accounted for 9.7% of the variance in the use of cognitive reappraisal 
strategies for emotion regulation, and was statistically significant, F(3, 305) = 10.92, p < 
.001. As indicated in Table 2, nature connectedness positively predicted the use of cognitive 
reappraisal strategies. Further, although not a significant predictor itself, there was a 
significant interaction between nature connectedness and psychopathy scores such that 
associations between nature connectedness and use of cognitive reappraisal strategies were 
weaker in participants scoring ‘high’ on psychopathy; defined as being one SD above the 
sample mean (see Fig 1; Hayes, 2018).   
 
Table 2. Moderation coefficients for cognitive reappraisal (Model 1). 
 B (SE) t p 95% CI (B) 
Nature connectedness 2.23 (.37) 5.19 < .001 [1.39, 3.08] 
Psychopathy -.18 (.43) -.31 .76 [-1.34, .98] 
Nature connectedness x Psychopathy -1.20 (.52) -2.31 .02 [-2.22, -.18] 
 
 
Fig 1. Effects of nature connectedness on cognitive reappraisal strategy use, by low (M-
1SD), medium (M), and high (M+1SD) psychopathy scores (Hayes, 2018).   
 
 Model 2 accounted for 4.8% of the variance in the use of expressive suppression 
strategies for emotion regulation, and was statistically significant, F(3, 305) = 5.13, p = .002. 
As indicated in Table 3, psychopathy, but neither nature connectedness nor their interaction, 
positively predicted the use of expressive suppression strategies. Post-hoc testing suggested 
that both models held after controlling for age and sex.  
 
Table 3. Moderation coefficients for expressive suppression (Model 2). 
 B (SE) t p 95% CI (B) 
Nature connectedness .07 (.36) .19 .85 [-.64, .78] 
Psychopathy 1.84 (.49) 3.72 < .001 [.87, 2.81] 
Nature connectedness x Psychopathy -.61 (.44) 1.39 .17 [-.25, 1.46] 
 
Discussion 
 This investigation provides insight into the relationships between nature 
connectedness and distinct emotion regulation strategies as a function of psychopathy. In line 
with our hypotheses, nature connectedness was positively associated with the use of cognitive 
reappraisal strategies and negatively associated with psychopathy scores. However, there 
were no significant associations between nature connectedness and the use of expressive 
suppression strategies. Moreover, and as expected, associations between nature 
connectedness and cognitive reappraisal strategy use were weaker in individuals with high, 
relative to low, psychopathy scores.  
The positive association between self-reported nature connectedness and the use of 
cognitive reappraisal strategies for emotion regulation closely replicates recent correlational 
data reported elsewhere (Richardson & Rees, 2019) and adds to the limited research looking 
at how nature connection is involved in wellbeing (e.g. Cleary et al., 2017, Richardson et al., 
2016). Emotion is one of the key pathways to nature connectedness, indeed nature connection 
can be increased through fostering an emotional relationship with nature. Given the potential 
benefits of adopting cognitive reappraisal strategies for the purpose of emotion regulation 
(Gross & John, 2003), nature, or connection thereto, might represent an important conduit for 
emotion regulation interventions in the future. Such research is supported more broadly by 
literature noting the beneficial roles of exposure to nature (Johnsen & Rydstedt, 2013) and 
feeling connected with nature (Richardson & McEwan, 2018) in increasing positive mood 
and facilitating wellbeing. What was unexpected, however, was the absence of an inverse 
association between nature connectedness and the use of emotion suppression strategies as 
seen in Richardson and Rees (2019). With scarce research in this area, it is unclear why this 
finding was not replicated; however, it is important to note that post-hoc Bayesian analysis 
suggested that this finding should be attributed to a null effect rather than a lack of power.  
 Further, although restricted in terms of the spread of scores (see Table 1.), 
psychopathy was found to be negatively associated with nature connectedness and moderated 
the relationship between nature connectedness and cognitive reappraisal strategy use, with 
this relationship was weaker in individuals reporting higher psychopathy. Previously, nature 
connectedness has not only been associated with traits thought to be deficient in psychopathy 
such as agreeableness, perspective-taking, and empathic concern (Fido & Richardson, 2019; 
Zhang et al., 2014), but has also been negatively associated with self-reported callous and 
uncaring traits, as well as psychopathy specifically (Fido et al., 2019; Fido & Richardson, 
2019); mirroring results obtained here. As such, the moderation effects reported here likely 
indicate a psychopathy-driven dampening effect on one’s ability to form and maintain 
authentic affective relationships with nature (Jordan, 2009; Viding & McCory, 2019); 
reflected elsewhere through inverse associations between psychopathy and both empathy and 
compassion (Jonason & Krause, 2013; Jonason & Kroll, 2015).  
To a small, but significant magnitude, psychopathy was positively associated with the 
use of expressive suppression emotion regulation strategies. Such findings mirror positive 
relationships observed between psychopathy scores and the use of maladaptive emotion 
regulation strategies in the general population (Burns et al., 2015) as well as juvenile forensic 
samples (Heinzen et al., 2011). Given that expressive suppression strategies are widely 
considered to be maladaptive and associated with poorer life outcomes, the development of 
psychopathology, and aggressive behaviour (Aldao, Nolen-Hoeksema, & Schweizer, 2010; 
Garofalo et al., 2020; Gross, 2002; Gross & John, 2003; Gross & Muñoz, 1995; Jazaieri et al., 
2012), accurately delineating contributors to this association is an important next step. 
Combined with the lack of any association between psychopathy and cognitive reappraisal 
use (an association which was present, negatively, in Burns et al., 2015), it might be that 
individuals with higher psychopathy scores are processing stressors and potential situational 
outcomes qualitatively differently from their low psychopathy-scoring counterparts (e.g., 
Dalkner et al., 2018) and so have little use for cognitive reappraisal strategies. Of interest, 
although this data suggests a greater use of expressive suppression in individuals with higher 
psychopathy scores, it does not inform on whether such individuals are subject to the same 
negative outcomes (Gross & John, 2003). 
Limitations and Future Research 
Limitations of this research and associated future avenues of investigation are 
discussed below. First, unlike in study one of Fido et al. (2019), this investigation did not 
control for variation in social connectedness when delineating correlates of nature 
connectedness. Although the relationship between nature connectedness and psychopathy 
outlined in Fido et al. (2019) held after controlling for social connectedness, suggesting a 
unique role of nature, it remains to be seen whether social connectedness might play a role in 
the relationship between nature connectedness and use of emotion regulation strategies. 
Second, given items of the NRS6 rely strongly on self-reported affective reactions to nature, 
it would have been desirable to also consider the measurement of more general affective 
tendencies; allowing us to better contextualise and understand the nature of the observed 
results. Third, measurement of emotion regulation varied in comparison to recent literature 
(Garofalo et al., 2018; 2020), which used the Difficulties in Emotion Regulation Scale 
(DERS; Gratz & Roemer, 2004); a measure of broader emotion regulation strategy use that 
does not allowed for the distinct assessment of reappraisal and suppression strategy use, 
specifically. Finally, all data were self-reported and cross-sectional in nature; a particular 
problem for the measurement of psychopathy due to its strong relationship with deception 
and poor emotional self-insight (Sellbom, Lilienfeld, Fowler, & McCrary, 2018). As such, 
future replication should both consider the use of combining self- with other-reported 
measures to increase response validity, as well as implementing experimental manipulations 
of emotion regulation (e.g., Casey et al., 2013; Yiend et al., 2008) as a means of allowing for 
a better understanding of dynamic proficiency in emotion regulation strategy use. That being 
said, it is worth noting that self-reported emotion regulation is considered by some to be a 
representative method of accessing emotion regulation strategy due to laboratory settings 
often providing on a single, unnatural situation (Garnefski, Koopman, Kraaij, & ten Cate, 
2009; Garnefski & Kraaij, 2007).  
Conclusion 
This study is the first to investigate the moderating role of psychopathic personality 
on the relationship between nature connectedness and emotion regulation. Indeed, individuals 
with higher levels of self-reported psychopathy evidenced weaker relationships between 
nature connectedness and the use of cognitive reappraisal strategies; an adaptive form of 
emotion regulation. Moreover, psychopathy was positively associated with the use of 
expressive suppression strategies; a maladaptive form of emotion regulation. Given the role 
of emotion dysregulation in violent behaviour (see Miles et al., 2017 for a review), results 
reported here provide further rationale and practical implications for research into nature-
based interventions for reducing violence. Such interventions may include the cost- and 
resource-efficient ‘Three Good Things Nature Intervention’ (Richardson & Sheffield, 2017), 
which to date, has not been used in the context of antisocial or violent behaviour. However, 
considering current results, there is a clear need to acknowledge the moderating role of 
personality when predicting and evaluating the benefit of nature.  
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